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RESUMEN
Objetivo: Dado que la forma física y la composición corporal se ven afectadas por las perturbaciones en el 
comportamiento alimentario, estos dos factores están relacionados teóricamente; sin embargo, no identifi-
camos estudios cuyo objetivo principal sea estudiar estas relaciones. Esta revisión sistemática actualizada 
analiza los estudios publicados a partir de 2011 sobre trastornos alimentarios y cómo estos trastornos se 
asocian o modifican la forma física y la composición corporal de mujéres jóvenes (18-45 años).

Métodos: Se realizaron búsquedas en Scopus, MEDLINE y Science Direct utilizando las palabras clave 
“Trastornos alimentarios”, “Composición corporal”, “Forma corporal”, “Desnutrición”, “Obesidad” y “Ano-
rexia”. De los 10 031 artículos identificados mediante selección independiente, tres investigadores seleccio-
naron 15 manuscritos que cumplían con los criterios de inclusión y exclusión.

Resultados: Ninguno de los manuscritos describió la forma física; solo se abordó la composición corpo-
ral. La densitometría de rayos X (DXA) fue el método de medición más utilizado, mientras que la antropo-
metría se usó erróneamente para evaluar la composición corporal.

Conclusiones: Los cambios en la composición corporal, no en la forma del cuerpo, se asociaron con la 
presencia de trastornos alimentarios en mujeres adultas jóvenes, pero no con la severidad del comporta-
miento. No encontramos manuscritos que estudien los desórdenes alimentarios en hombres.

Palabras clave: anorexia nerviosa, trastorno por atracón, constitución corporal, desnutrición, salud men-
tal, ejercicio físico
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INTRODUCTION
Eating disorders such as anorexia nervosa (AN), 
bulimia nervosa (BN) and binge eating are char-
acterized by a distorted self-body image (Figure 
1) that leads to somatic changes in addition to 
reduced physical and mental health (Mitchell & 
Crow, 2006). AN is a common disorder in both 
adolescents and young adults and causes obses-
sive behavior toward weight loss driven by the 
desire to be thin. As a result, people with AN re-
duce their caloric intake and/or perform excessive 
physical exercise (Bloch, Ish-Shalom, Greenman, 
Klein & Latzer, 2012). BN, on the other hand, trig-
gers drastic binge eating in people who later self-
induce vomiting (3); furthermore, to lose or main-
tain weight, people with BN engage in excessive 
physical exercise and use laxatives and diuretics 
(Shapiro et al., 2007). BN is related to depression, 
hypokalemia and gastrointestinal difficulties (Pol-
nay et al., 2014), and having a family history of obe-
sity is a predisposing factor for the development 
of this disease (Fairburn, Welch, Doll, Davies & 
O’Connor, 1997).

Figure 1. distorted self-body image.

Binge eating is another eating disorder cur-
rently acknowledged by the American Psychiatric 
Association (2013). It is characterized by recur-
rent and obsessive eating episodes in which peo-

ple consume a large quantity of food —an amount 
that most people would not eat under similar cir-
cumstances— in a short period of time and is cou-
pled with feelings of lack of control (Yanovski et 
al.,1992). Yanovski documented that people with 
binge eating disorder who are also obese consume 
more calories than people who suffer from obesity 
alone (Yanovski et al.,1992).

Studying body image, body shape and body 
composition enable an understanding of the im-
pact of eating disorders on people’s physical and 
mental health (Bredella et al., 2014; Gómez-Am-
brosi et al., 2012). As Ramos-Jiménez et al. men-
tioned (2016), image shape and body composition 
are interrelated, as each explains the human body 
from a different aspect. Body image explains the 
subjective perspective, while the other two the ob-
jective; furthermore, body image represents the 
perception people have about their body, i.e., how 
I look, how I wish to be seen, how others see me 
and how I think others see me. To study body im-
age, questionnaires in which the person selects 
the responses or figures that relate to their beliefs 
or their desired physical form are generally used. 
However, body shape is externally measurable, 
and physically tangible aspects of the body, i.e., 
weight, height, length, diameter, circumference 
and total or partial volumes, can also be obtained. 
Furthermore, body shape (somatotype) can be 
studied through anthropometric measurements, 
determination of somatotype and photogramme-
try (Figure 2), anthropometry being the most 
common, inexpensive and simple procedure to use 
(Ramos-Jimenez et al., 2016). 

It is worth noting that although both image 
and body shape are commonly used in the same 
context, they are distinct from each other, as previ-
ously mentioned. Finally, body composition refers 
to existing proportions of our body in terms of fat 
mass, lean mass, bone mass and muscle mass (Ra-
mos-Jimenez et al., 2016; El Ghoch et al., 2012). 
To determine composition in vivo, different indi-
rect methods are used, the most reliable of which 
are image processing techniques that observe the 
inside of the body, such as computed tomography 
(CT) (Borkan et al., 1982), nuclear magnetic reso-
nance (NMR) (Fuller et al., 1999) and X-ray den-
sitometry (DXA) (Bredella et al., 2013). The least 
reliable methods include densitometry, either 
by plethysmography (Bod Pod) or underwater 
weight (Collins et al., 1999), bioimpedance (BIA) 
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(Elia et al., 2000) and infrared rays (Conway, Nor-
ris & Bodwell, 1984). Although anthropometry is 
used as an additional method of determining body 
composition, it is mistakenly applied in this capac-
ity, as it is a doubly indirect determination method 
and is unreliable (Silleras et al., 2013). The only 
direct method of measuring body composition is 
cadaverous, hence it is not commonly used (Prior 
et al., 1997). The study of the body image evolves 
from the publications of Fisher (1970) and Shontz 
(1969), which introduce this concept relating it to 
cognitive, behavioral and psychological problems. 
In fact, there is currently a scientific journal spe-
cialized in this interesting topic, which has spread 
this topic to various areas, such as social and medi-
cal (Cash, 2004).

Self-image, body shape and body composi-
tion are affected in people with eating disorders 
(Mitchell & Crow, 2006; Bloch et al., 2012; Ray-
mond et al., 2012), forming 
a complex syndrome that 
is typically treated in parts 
(Mitchell & Crow, 2006;); 
thus, treating this problem 
has not always been effec-
tive (Bloch et al., 2012). Con-
sequently, multidisciplinary 
treatment approaches (psy-
chological, diet, exercise 
and pharmacological) are 
suggested that simultane-
ously target the modifica-
tion of negative behaviors; 
this type of treatment relies 
on the family inside the pa-
tient’s homes as well as the 
recognition of this problem 
at an early age (El Ghoch 
et al., 2015a; El Ghoch et al, 
2015b; Marco, Perpina & 
Botella 2013). In two paral-
lel studies after 20 weeks of 
multidisciplinary treatment 
to reduce eating disorder 
problems in patients with 
AN, El Ghoch (El Ghoch et 
al., 2015a; El Ghoch et al., 
2015b) observed an increase 
of 10-17% in fat mass; how-
ever, a reduction of approxi-
mately the same proportion 

of lean mass was also observed. In both studies, 
fat mass recovered to a greater extent in the cen-
tral area of the body, where the development of fat 
mass is known to favor metabolic disorders and 
cardiovascular complications (Wall-Medrano et al, 
2016). Studies assessing treatments with a longer 
duration observed the same problem (Bloch  et al., 
2012).

Finally, studies of the physical effects of this 
set of conditions have been equally incomplete to 
date. Most studies investigate either body shape 
or body composition, not both, and the procedure 
used most often to assess body composition is 
DXA. Therefore, the purpose of this study was to 
conduct an updated systematic review that ana-
lyzed papers published since 2011 on eating disor-
ders and how these disorders are associated with 
or modify young (18-45 years) female adults’ physi-
cal form and body composition.

Figure 2. 3D Body shape measurements by Body Scaner.



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017.10

METHODS
In this study, a team of two investigators and two 
advanced medical-surgeon students was formed. 
The team was trained during the process of stan-
dardizing the criteria for information selection, 
which was conducted according to the Preferred 
Reporting Items of Systematic Reviews and Meta-
Analyses (PRISMA) criteria (Liberati et al., 2009). 
The two methods currently used to perform sys-
tematic reviews, the Cochrane and PRISMA for-
mats, were discussed, and the latter was chosen 
because it was more comprehensive and easier 
to understand (Liberati et al., 2009). Study com-
pilation and item selection were performed inde-
pendently by two researchers; when there was a 
dispute regarding the inclusion of a manuscript, 
a third researcher participated in the final selec-
tion. The search for studies was performed from 
June 10 to 13, 2016, using the following databases: 
Scopus, MEDLINE and Science Direct. The fol-
lowing ten combinations were searched using the 
keywords listed below and the Boolean operators 
AND, OR, and NOT:

“Eating disorders” AND “Body composition” 
NOT children NOT elderly

“Eating disorders” AND “Body shape” 
 NOT children NOT elderly
Malnutrition AND “Body composition” 
 NOT children NOT elderly
Malnutrition AND “Body shape” 
 NOT children NOT elderly
Undernutrition AND “Body composition” 
 NOT children NOT elderly
Undernutrition AND “Body shape” 
NOT children NOT elderly
Obesity AND “Body composition” 
 NOT children NOT elderly
Obesity AND “Body shape” 
 NOT children NOT elderly
Anorexia AND “Body composition” 
 NOT children NOT elderly
Anorexia AND “Body shape” 
 NOT children NOT elderly

The inclusion criteria were as follows:
1. Original articles in humans, with results re-

ported by validated methods.
2. Papers on young adults (17-44 years old) 

with eating disorders.
3. Studies published since 2011.

4. Articles in English, Portuguese or Spanish.

The exclusion criteria were the following:
1. Articles with unlocated full texts.
2. Studies with titles or abstracts that expressed 

having analyzed animals, cells, organs or bacteria.

Figure 3. Flowchart of the search strategy used in this re-
view set out according to PRISMA. 

RESULTS
The systematic search identified a total of 10 031 
items (Figure 3), which were processed in End-
Note X7, resulting in the removal of 4,900 duplicate 
items. Of the remaining 5,131, studies with titles 
or abstracts that reported analyzing animals, cells, 
organs or bacteria were excluded. The remaining 
256 manuscripts were found in full text to be ana-
lyzed by title, abstract and methodology; 191 did 
not meet the inclusion criteria. The full texts of the 
resulting 65 were analyzed again, and 48 were de-
leted for assessing a population that did not meet 
the inclusion criteria. The inclusion of 15 of these 
65 manuscripts was disputed, and they were later 
included or eliminated after being completely read 
by three researchers. In total, this systematic re-
view included 15 articles that were independently 
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and jointly selected by the researchers according 
to the inclusion criteria (Table 1).

As shown in the summary of the manuscripts 
(Table 1), we found eleven manuscripts that re-
ported weight and height anthropometric data, 
though only three of them performed skinfold 
measurements, and one of three determined body 
circumference; none of these eleven manuscripts 
reported body somatotype in any way. Of the 15 
manuscripts, eleven performed body composition 
measurements with DXA, four with BIA, one with 
CT, one with MRI and one by air displacement 
plethysmography (Bod Pod). Three of the 15 as-
sessed biochemical factors to determine bone min-
eral turnover and insulin sensitivity. Nine of the 
15 were longitudinal studies and investigated the 
effect of different treatments on body weight and 
body composition. Six of the 15 were cross-sec-
tional studies, two of which performed validations 
through convergence measurement methods.

DISCUSSION
Eating disorders are phenomena with psycho-
logical and social causes that affect both physical 
and mental health. People who suffer from these 
disorders have altered perceptions of athleticism 
and unhealthy distributions of different body com-
ponents (fat mass, muscle mass, bone mass, lean 
mass and residual mass) comprising body compo-
sition. Since physical form and body composition 
are affected by disturbances in eating behavior, 
these two factors are theoretically related; howev-
er, we did not identify studies that primarily aimed 
to study these relationships. El Ghoch et al., in four 
different papers (El Ghoch et al., 2012; 2014; 2015a; 
2015b) on body composition as well as its changes 
in people with AN, observed a marked decrease 
in the different components of body composition 
(fat mass, lean mass and muscle mass) after 20 
weeks of a multidisciplinary treatment for weight 
regain. Weight gain in these areas increased at dif-
ferent, unequally distributed concentrations; i.e., 
recovery was greater for fat mass, followed by lean 
mass and finally muscle mass. The increase in fat 
mass occurred mainly in the trunk, and lean body 
mass in the extremities. We can infer that there is 
a positive correlation between the degree of food 
alteration and body shape and body composition 
disorders in people with AN.

More importantly, we did not find in the last 
seven years any studies on changes in body shape 
in people with eating disorders, although this pa-
rameter provides rich information and is also af-
fected in this syndrome, as mentioned before. In 
addition, at least using this set of keywords, stud-
ies on physical form did not include assessments of 
somatotype; the most that was mentioned regard-
ing these changes was that after recovering their 
body weight, people experienced central obesity 
with an android or gynecoid phenotype (El Ghoch 
et al., 2015a). Although obesity is a type of caloric 
eating disorder, it is not included in the literature 
as such. Finally, we did not find any papers that 
studied eating disorders in men.

Regarding changes in body composition, of 
the 11 manuscripts found, only three considered 
anthropometrics to determine fat mass or tried to 
validate these measures against other more valid 
methods (El Ghoch et al., 2012; Silleras et al., 
2013; Pattyn, Peeters, Balloey & Claessens, 2011); 
others only measured weight and height to deter-
mine the degree of obesity using body mass index 
(BMI). The other methods used for this purpose 
were DXA, BIA, ultrasound, CT, MRI and pleth-
ysmography, all of which have high validity and 
reliability (> 0.80) except for BIA and ultrasound 
(Miyatani, Kanehisa & Fukunaga, 2000; Gradmark 
et al., 2010; Mijnarends et al., 2013). All the manu-
scripts included in this paper, except one, used two 
or more methods to measure body composition.

One issue that could have led to the lack of in-
formation about the degree of association between 
the factors studied here is that no studies jointly as-
sessed the severity of the eating disorder syndrome 
with the evaluation of shape and body composition. 
In the literature, we found several validated scales 
that assessed the severity of eating disorder (Fair-
burn et al., 1997; Maïano, Morin, Monthuy-Blanc, 
Garbarino & Ninot, 2016); however, we did not find 
studies that used them simultaneously with assess-
ments of form and body composition or that tried 
to determine their correlations.

It is worth noting that with the keywords used, 
we only found papers that addressed AN, as stud-
ies on BN and binge eating were missing. It is nat-
ural to not find papers related to binge eating, as it 
was only in 2013 when the Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM) (American 
Psychiatric Association, 2013) included this condi-
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tion as an eating disorder. For BN, it is surprising 
that authors have shown little interest in under-
standing the changes in fitness and body composi-
tion experienced by people with this disease.

Regarding the methods used to evaluate eating 
disorders, all manuscripts described assessing clin-
ical determinations according to the classifications 
of the American Psychiatric Association (2013). In 
contrast, the methods used to assess body shape 
in these conditions were neglected by the authors 
or were not considered important. However, there 
was a wide variety of validated procedures, as de-
scribed in the introduction, indicating that body 
shape is not yet evaluated within eating disorder 
syndromes.

Pharmacological and physiological 
associations
Of the three manuscripts that analyzed bio-

chemical parameters in patients with AN, one of 
them mentioned that a single administration of 
the steroid prohormone dehydroepiandrosterone 
(DHEA) had no clinical effect on body weight gain, 
bone density or bone mineral, nor on patient mood 
(Lawson et al., 2011). The second study (Bloch et 
al., 2012) found positive correlations between se-
rum concentrations of oxytocin and mineral bone 
density, lean mass and leptin (r ~ 0.50, p < 0.05). The 
third (Prioletta et al., 2011) observed that a higher 
concentration of backbone fat mass, after recover-
ing body weight, correlated to a decrease in insulin 
sensitivity (r = – 0.53; p = 0.04). Furthermore, other 
authors (Kosmiski, Schmiege, Mascolo, Gaudiani 
& Mehler, 2013) have also noted that reductions 
in fat mass and lean mass decrease resting energy 
expenditure (REE). Summarizing the findings de-
scribed above, we can conclude that decreases in 
both fat mass and lean mass decrease REE, which 
in turn affects the decrease in leptin hormone con-
centrations and oxytocin, along with decreases in 
bone mineral density. On the other hand, the small 
increases in trunk fat mass observed in individuals 
with AN undergoing therapy to gain body weight 
decreased insulin sensitivity. Therefore, we can 
say that biochemical and physiological analyses 
are important to identifying unconventional predic-
tors of eating disorders and the severity of these 
conditions.

Treatment studies
As for treatment studies, most of them were 

intra-hospital, in which the patients experienced 
increases in both the number of meals and ca-
loric intake; psychological-behavioral, nutritional, 
physical activity and pharmacological therapies 
were simultaneously incorporated, with modifica-
tions in eating behavior and increased body weight 
being the main purposes of treatment, giving little 
importance to increases in muscle mass. We found 
no long-term studies in which the impact of treat-
ment on the restoration of proper eating behavior 
or body shape and composition was assessed.

CONCLUSIONS 
Physical form or body shape has not been studied 
in eating disorders syndromes. Body composition 
has occasionally been assessed, with fat mass and 
fat-free mass being the most studied. We found one 
manuscript that evaluated muscle mass, and most 
papers evaluated bone density. The main method of 
body composition assessment was DXA, followed 
by BIA, CT, MRI and Bod Pod. Anthropometry was 
erroneously used to assess body composition rath-
er than to determine body shape. For the studies 
above, it was the changes in body composition, and 
not in body shape, that demonstrated associations 
with the presence of eating disorders, but not with 
their degree of severity in young female adults. We 
did not find any papers that studied eating disor-
ders in men.

Prospective analysis
Through the full identification of the three pro-

posed constructs (image, shape and body compo-
sition), and the joint study of these three, we can 
propose better treatments of eating disorders; 
which include psychological, psychiatric, nutrition-
al and physical activity approaches. Young adults 
are constantly attacked by the mass media for the 
perfection of body image and form, so we propose 
the creation of more complete programs, paral-
lel to this mediatic information, that help reduce 
pathological nutritional behaviors and strengthen 
self-esteem.



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017. 13

REFERENCES
Agüera, Z., Romero, X., Arcelus, J., Sánchez, I., 

Riesco, N., Jiménez-Murcia, S., ... & Tárre-
ga, S. (2015). Changes in body composition 
in anorexia nervosa: predictors of recovery 
and treatment outcome.  PloS one,  10(11), 
e0143012.

American Psychiatric Association.  Diagnostic 
and statistical manual of mental disorders 
(DSM-5®). Am Psychiatr Publ (2013).

Bloch, M., Ish-Shalom, S., Greenman, Y., Klein, 
E., & Latzer, Y. (2012). Dehydroepiandroste-
rone treatment effects on weight, bone den-
sity, bone metabolism and mood in women 
suffering from anorexia nervosa—a pilot 
study. Psychiatry research, 200(2), 544-549.

Borkan, G. A., Gerzof, S. G., Robbins, A. H., 
Hults, D. E., Silbert, C. K., & Silbert, J. E. 
(1982). Assessment of abdominal fat content 
by computed tomography.  The American 
journal of clinical nutrition, 36(1), 172-177.

Bratland-Sanda, S., Martinsen, E. W., & Sund-
got-Borgen, J. (2012). Changes in physical 
fitness, bone mineral density and body com-
position during inpatient treatment of un-
derweight and normal weight females with 
longstanding eating disorders. International 
journal of environmental research and public 
health, 9(1), 315-330.

Bredella, M. A., Fazeli, P. K., Daley, S. M., Miller, 
K. K., Rosen, C. J., Klibanski, A., & Torriani, 
M. (2014). Marrow fat composition in anore-
xia nervosa. Bone, 66, 199-204.

Bredella, M. A., Gill, C. M., Keating, L. K., Torria-
ni, M., Anderson, E. J., Punyanitya, M., ... & 
Miller, K. K. (2013). Assessment of abdomi-
nal fat compartments using DXA in preme-
nopausal women from anorexia nervosa to 
morbid obesity. Obesity, 21(12), 2458-2464.

Cash, T. F. (2004). Body image: Past, present, 
and future. Body image, 1(1), 1-5.

Collins, M. A., Millard-Stafford, M. L., Sparling, 
P. B., Snow, T. K., Rosskopf, L. B., Webb, S. 
A., & Omer, J. (1999). Evaluation of the Bod 
Pod for assessing body fat in collegiate foot-
ball players. Medicine and science in sports 
and exercise, 31(9), 1350-1356.

Conway, J. M., Norris, K. H., & Bodwell, C. E. 
(1984). A new approach for the estimation 
of body composition: infrared interactan-

ce.  The American journal of clinical nutri-
tion, 40(6), 1123-1130.

De Mateo, S. B., Redondo, D. R. P., Camina, M. 
A., Soto, C. M., Alonso, T. S., & Miján, D. 
L. T. A. (2012). Effect of refeeding on the 
body composition of females with restricti-
ve anorexia nervosa; anthropometry versus 
bioelectrical impedance. Nutricion Hospita-
laria, 28(5), 1717-1724.

El Ghoch, M., Alberti, M., Milanese, C., Battisti-
ni, N. C., Pellegrini, M., Capelli, C., ... & Da-
lle Grave, R. (2012). Comparison between 
dual-energy X-ray absorptiometry and skin-
folds thickness in assessing body fat in ano-
rexia nervosa before and after weight res-
toration. Clinical nutrition, 31(6), 911-916.

El Ghoch, M., Milanese, C., Calugi, S., Müller, 
M. J., Pourhassan, M., Ruocco, A., & Dalle 
Grave, R. (2015a). Regional fat distribution 
in adolescent and adult females with anore-
xia nervosa: a longitudinal study.  Clinical 
Nutrition, 34(6), 1224-1232.

El Ghoch, M., Milanese, C., Calugi, S., Pelle-
grini, M., Battistini, N. C., & Dalle Grave, 
R. (2014). Body composition, eating disor-
der psychopathology, and psychological 
distress in anorexia nervosa: a longitudinal 
study. The American journal of clinical nutri-
tion, 99(4), 771-778.

El Ghoch, M., Pourhassan, M., Milanese, C., Mü-
ller, M. J., Calugi, S., Bazzani, P. V., & Dalle 
Grave, R. (2015b). Changes in lean and ske-
letal muscle body mass in adult females with 
anorexia nervosa before and after weight 
restoration.  Clinical Nutrition. http://
dx.doi.org/10.1016/j.clnu.2015.10.006.

Elia, M., Fuller, N. J., Hardingham, C. R., Graves, 
M., Screaton, N., Dixon, A. K., & Ward, L. C. 
(2000). Modeling Leg Sections by Bioelec-
trical Impedance Analysis, Dual-Energy X-
ray Absorptiometry, and Anthropometry: 
Assessing Segmental Muscle Volume Using 
Magnetic Resonance Imaging as a Referen-
ce. Annals of the New York Academy of Scien-
ces, 904(1), 298-305.

Fairburn, C. G., Welch, S. L., Doll, H. A., Davies, 
B. A., & O’connor, M. E. (1997). Risk factors 
for bulimia nervosa: A community-based ca-
se-control study. Archives of General psychia-
try, 54(6), 509-517.



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017.14

Fisher, S. (1970). Body experience in fantasy 
and behavior. New York: Appleton-Century-
Crofts.

Fuller, N. J., Hardingham, C. R., Graves, M., 
Screaton, N., Dixon, A. K., Ward, L. C., & 
Elia, M. (1999). Assessment of limb mus-
cle and adipose tissue by dual-energy X-ray 
absorptiometry using magnetic resonance 
imaging for comparison. International jour-
nal of obesity, 23, 1295-1302.

Gómez-Ambrosi, J., Silva, C., Galofré, J. C., Esca-
lada, J., Santos, S., Millán, D., ... & Rotellar, F. 
(2012). Body mass index classification mis-
ses subjects with increased cardiometabolic 
risk factors related to elevated adiposity. In-
ternational journal of obesity, 36(2), 286-294.

Gradmark, A. M., Rydh, A., Renström, F., De 
Lucia-Rolfe, E., Sleigh, A., Nordström, P. & 
Franks, P. W. (2010). Computed tomogra-
phy-based validation of abdominal adiposity 
measurements from ultrasonography, dual-
energy X-ray absorptiometry and anthropo-
metry. British journal of nutrition, 104(04), 
582-588.

Haas, V., Riedl, A., Hofmann, T., Nischan, A., 
Burghardt, R., Boschmann, M., & Klapp, 
B. (2012). Bioimpedance and bioimpedan-
ce vector analysis in patients with anorexia 
nervosa.  European Eating Disorders Re-
view, 20(5), 400-405.

Kosmiski, L., Schmiege, S. J., Mascolo, M., Gau-
diani, J., & Mehler, P. S. (2013). Chronic 
starvation secondary to anorexia nervosa is 
associated with an adaptive suppression of 
resting energy expenditure. The Journal of 
Clinical Endocrinology & Metabolism, 99(3), 
908-914.

Lawson, E. A., Donoho, D. A., Blum, J. I., Mee-
naghan, E. M., Misra, M., Herzog, D. B., ... 
& Klibanski, A. (2011). Decreased noctur-
nal oxytocin levels in anorexia nervosa are 
associated with low bone mineral density 
and fat mass. The Journal of clinical psychia-
try, 72(11), 1546.

Liberati, A., Altman, D. G., Tetzlaff, J., Mul-
row, C., Gøtzsche, P. C., Ioannidis, J. P., ... 
& Moher, D. (2009). The PRISMA state-
ment for reporting systematic reviews and 
meta-analyses of studies that evaluate health 
care interventions: explanation and elabora-
tion. PLoS Med, 6(7), e1000100.

Maïano, C., Morin, A. J., Monthuy-Blanc, J., Gar-
barino, J. M., & Ninot, G. (2016). Develop-
ment and validity of a very short form of the 
Eating Disorder Inventory.  Comprehensive 
psychiatry, 65, 141-149.

Marco, J. H., Perpina, C., & Botella, C. (2013). 
Effectiveness of cognitive behavioral therapy 
supported by virtual reality in the treatment 
of body image in eating disorders: one year 
follow-up.  Psychiatry Research,  209(3), 619-
625.

Mijnarends, D. M., Meijers, J. M., Halfens, R. 
J., ter Borg, S., Luiking, Y. C., Verlaan, S., 
... & Schols, J. M. (2013). Validity and re-
liability of tools to measure muscle mass, 
strength, and physical performance in com-
munity-dwelling older people: a systematic 
review. Journal of the American Medical Di-
rectors Association, 14(3), 170-178.

Mitchell, J. E., & Crow, S. (2006). Medical 
complications of anorexia nervosa and bu-
limia nervosa.  Current Opinion in Psychia-
try, 19(4), 438-443 

Miyatani, M., Kanehisa, H., & Fukunaga, T. 
(2000). Validity of bioelectrical impedan-
ce and ultrasonographic methods for es-
timating the muscle volume of the upper 
arm.  European journal of applied physiolo-
gy, 82(5), 391-396.

Pattyn, N., Peeters, M. W., Balloey, E., Claes-
sens, A. L., & Probst, M. (2011). Body com-
position assessment in anorexia nervosa pa-
tients by air displacement plethysmography, 
bioelectrical impedance and skin fold mea-
surements.  International Journal of Body 
Composition Research, 9(2), 49-56.

Polnay, A., James, V. A. W., Hodges, L., Murray, 
G. D., Munro, C., & Lawrie, S. M. (2014). 
Group therapy for people with bulimia ner-
vosa: systematic review and meta-analy-
sis.  Psychological medicine,  44(11), 2241-
2254.

Prioletta, A., Muscogiuri, G., Sorice, G. P., Las-
sandro, A. P., Mezza, T., Policola, C., ... & 
Giaccari, A. (2011). In anorexia nervosa, 
even a small increase in abdominal fat is res-
ponsible for the appearance of insulin resis-
tance. Clinical endocrinology, 75(2), 202-206.

Prior, B. M., Cureton, K. J., Modlesky, C. M., 
Evans, E. M., Sloniger, M. A., Saunders, 
M., & Lewis, R. D. (1997). In vivo validation 



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017. 15

of whole body composition estimates from 
dual-energy X-ray absorptiometry. Journal of 
applied physiology, 83(2), 623-630.

Ramos-Jimenez, A., Chavez-Herrera, R., Castro-
Sosa, A. S., Perez-Hernández, L. C., Hernán-
dez-Torres, R. P., Olivas-Davila, D. Body sha-
pe, image, and composition as predictors of 
athlete´s performance. In Hasan Sozen (Ed.). 
Fitness Medicine. Ordu University, School 
of Physical Education and Sports. (2016). In-
Tech, Turkey. Available from: http://www.
intechopen.com/books/fitness-medicine/
body-shape-image-and-composition-as-pre-
dictors-of-athlete-s-performance

Raymond, N. C., Peterson, R. E., Bartholome, L. 
T., Raatz, S. K., Jensen, M. D., & Levine, J. 
A. (2012). Comparisons of energy intake and 
energy expenditure in overweight and obese 
women with and without binge eating disor-
der. Obesity, 20(4), 765-772.

Shapiro, J. R., Berkman, N. D., Brownley, K. A., 
Sedway, J. A., Lohr, K. N., & Bulik, C. M. 
(2007). Bulimia nervosa treatment: a sys-
tematic review of randomized controlled 
trials.  International Journal of Eating Disor-
ders, 40(4), 321-336.

Silleras, M., Redondo del Río, P., Camina Mar-
tín, A., Soto Célix, M., Alonso Torre, S. R., 

& Miján de la Torre, A. (2013). Efecto de la 
realimentación en la composición corporal 
de mujeres con anorexia nerviosa restrictiva: 
antropometría frente a impedancia bioeléctri-
ca. Nutrición Hospitalaria, 28(5), 1717-1724.

Shontz, F. C. (1969). Perceptual and cognitive as-
pects of body experience. New York: Macmillan.

Wall-Medrano, A., Ramos-Jiménez, A., Hernan-
dez-Torres, R. P., Villalobos-Molina, R., Tapia-
Pancardo, D. C., Jiménez-Flores, J. R., ... & 
Urquídez-Romero, R. (2016). Cardiometabo-
lic risk in young adults from northern Mexi-
co: Revisiting body mass index and waist-
circumference as predictors.  BMC public 
health, 16(1), 236.

Yanovski, S. Z., Leet, M., Yanovski, J. A., Flood, 
M. N., Gold, P. W., Kissileff, H. R., & Walsh, 
B. T. (1992). Food selection and intake of 
obese women with binge-eating disorder. The 
American journal of clinical nutrition, 56(6), 
975-980.

.



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017.16

Ta
bl

e 
1.

 M
an

us
cr

ip
ts

 in
cl

ud
ed

 in
 th

e 
sy

st
em

at
ic

 re
vi

ew
.

Au
th

or
 a

nd
 

ye
ar

Ty
pe

 o
f 

st
ud

y
Po

pu
la

tio
n 

st
ud

ie
d

O
bj

ec
tiv

e 
of

 th
e 

st
ud

y
M

ea
su

re
m

en
t 

m
et

ho
ds

Re
su

lts

Ag
üe

ra
 Z

 e
t 

al.
 (2

01
5)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

11
8 

Sp
an

ish
 fe

m
ale

s 
w

ith
 a

no
re

xia
 n

er
-

vo
sa

 (A
N)

 d
iag

no
sis

 
(2

5±
 8

 y
ea

rs
 o

ld
) v

s 
14

3 
he

alt
hy

 c
on

tro
l 

gr
ou

p 
(2

8±
8 

ye
ar

s 
ol

d)
.

To
 s

tu
dy

 th
e 

eff
ec

t o
f a

 n
ut

rit
io

na
l 

an
d 

be
ha

vio
ra

l t
re

at
m

en
t p

ro
gr

am
 

(1
5 

w
ee

ks
) o

n 
bo

dy
 c

om
po

sit
io

n 
in

 
pa

tie
nt

s 
w

ith
 A

N

Bi
oe

lec
tri

ca
l im

pe
-

da
nc

e 
(B

IA
)

X-
ra

y 
de

ns
ito

m
et

ry
 

(D
XA

)
W

eig
ht

 a
nd

 h
eig

ht

Af
te

r a
 y

ea
r o

f t
re

at
m

en
t t

o 
co

rre
ct

 e
at

in
g 

be
-

ha
vio

r, 
an

 in
cr

ea
se

 in
 fa

t m
as

s 
(+

 4
.2

6%
), 

fa
t-

fre
e 

m
as

s 
(+

 1
.0

9 
kg

), 
m

us
cle

 m
as

s 
(+

 1
.0

4 
kg

), 
an

d 
bo

ne
 m

in
er

al 
de

ns
ity

 w
as

 o
bs

er
ve

d 
(p

 <
0.

05
).

Bl
oc

h 
M

, 
So

ph
iaI

sh
-

Sh
alo

m
, 

G
re

en
m

an
 

Y.
, K

lei
n 

E.
, 

an
d 

La
tz

er
, Y

 
(2

01
2)

Lo
ng

itu
di

na
l, 

ra
nd

om
ize

d 
do

ub
le-

bl
in

d 
st

ud
y

26
 Is

ra
eli

te
s 

fe
m

ale
s 

(1
7-

47
 y

ea
rs

 o
ld

) 
w

ith
 a

n 
AN

 d
iag

no
-

sis
.

To
 in

ve
st

ig
at

e 
th

e 
eff

ec
t o

f d
ru

g 
tre

at
m

en
t (

3-
6 

m
on

th
s 

w
ith

 d
e-

hy
dr

oe
pi

an
dr

os
te

ro
ne

, D
HE

A)
 o

n 
ch

an
ge

s 
in

 b
od

y 
w

eig
ht

, b
on

e 
m

e-
ta

bo
lis

m
, b

on
e 

m
in

er
al 

de
ns

ity
 a

nd
 

m
oo

d 
st

at
e 

in
 p

at
ien

ts
 w

ith
 A

N

W
eig

ht
 a

nd
 h

eig
ht

DX
A

Bi
oc

he
m

ica
l d

et
er

-
m

in
at

io
ns

 o
f b

on
e 

m
in

er
al 

ex
ch

an
ge

Ul
tra

so
un

d

3 
an

d 
6 

m
on

th
s 

of
 tr

ea
tm

en
t w

ith
 D

HE
A 

di
d 

no
t a

lte
r b

od
y 

w
eig

ht
, b

on
e 

de
ns

ity
, b

on
e 

m
in

er
als

 o
r p

at
ien

t m
oo

d.

Br
at

lan
d-

 
Sa

nd
a 

S.
,

W
. M

ar
tin

se
n 

E.
, a

nd
 S

un
d-

go
t-B

or
ge

n 
J.

 
(2

01
2)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

29
 N

or
w

eg
ian

 w
o-

m
en

 (o
ve

r 1
8 

ye
ar

s 
ol

d)
 d

iag
no

se
d 

w
ith

 
an

 e
at

in
g 

di
so

rd
er

To
 a

ss
es

s 
th

e 
eff

ec
t o

f a
 m

ul
tid

is-
cip

lin
ar

y 
tre

at
m

en
t p

ro
gr

am
 (1

2-
24

 
w

ee
ks

) o
n 

ae
ro

bi
c 

ca
pa

cit
y, 

m
us

-
cle

 s
tre

ng
th

, b
on

e 
m

in
er

al 
de

ns
ity

 
an

d 
bo

dy
 c

om
po

sit
io

n 
in

 w
om

en
 

w
ith

 A
N

DX
A

M
ax

im
um

 O
2 

(V
O

2 
m

ax
) c

on
su

m
pt

io
n

M
ax

im
um

 m
us

cle
 

st
re

ng
th

Tr
ea

tm
en

t i
nc

re
as

ed
 b

od
y 

w
eig

ht
, f

at
 m

as
s,

 
lea

n 
m

as
s,

 m
us

cle
 s

tre
ng

th
 a

nd
 b

on
e 

de
ns

ity
, 

bu
t n

ot
 V

O
2 

m
ax

. A
 lo

w
er

 b
od

y 
w

eig
ht

 c
or

re
-

lat
ed

 w
ith

 g
re

at
er

 o
bs

er
ve

d 
ch

an
ge

s.

Br
ed

ell
a 

M
. 

A.
 

et
 a

l. 
(2

01
3)

Cr
os

s-
se

ct
io

-
na

l s
tu

dy
 b

y 
co

nv
en

ien
ce

13
5 

w
om

en
 (1

8-
45

 
ye

ar
s 

ol
d)

: n
on

-
ov

er
w

eig
ht

 (n
=2

7)
, 

ov
er

w
eig

ht
 a

nd
 

ob
es

e 
(n

=8
9)

 a
nd

 
di

ag
no

se
d 

w
ith

 A
N 

(n
=1

9)
.

To
 v

ali
da

te
 D

XA
 v

s 
co

m
pu

te
d 

to
m

og
ra

ph
y 

(C
T)

 a
s 

a 
m

et
ho

d 
of

 
qu

an
tif

yin
g 

ab
do

m
in

al 
fa

t i
n 

su
b-

jec
ts

 w
ith

 a
nd

 w
ith

ou
t A

N

He
ig

ht
 a

nd
 w

eig
ht

DX
A

TC

CT
 a

nd
 D

XA
 to

 d
et

er
m

in
e 

ab
do

m
in

al 
fa

t h
ad

 a
 

hi
gh

 c
or

re
lat

io
n 

(r=
0.

93
). 

Th
e 

hi
gh

es
t c

or
re

-
lat

io
n 

w
as

 o
bs

er
ve

d 
w

he
n 

ov
er

w
eig

ht
 a

nd
 

ob
es

e 
su

bj
ec

ts
 w

er
e 

ev
alu

at
ed

 (0
.8

8)
; t

he
 c

o-
rre

lat
io

n 
w

as
 lo

w
er

 in
 n

on
-o

ve
rw

eig
ht

 s
ub

jec
ts

 
(0

.7
3)

 a
nd

 in
 th

os
e 

w
ith

 A
N 

(0
.6

4)
 (p

<0
.0

1)
.

Br
ed

ell
a 

M
. A

. e
t a

l. 
(2

01
4)

Cr
os

s-
se

ct
io

-
na

l s
tu

dy
 b

y 
co

nv
en

ien
ce

26
 w

om
en

 (2
0-

45
 

ye
ar

s 
ol

d)
: 1

4 
di

ag
-

no
se

d 
w

ith
 A

N 
an

d 
12

 h
ea

lth
y 

co
nt

ro
ls.

To
 s

tu
dy

 th
e 

po
te

nt
ial

 a
ss

oc
iat

io
ns

 
be

tw
ee

n 
th

e 
de

gr
ee

 o
f u

ns
at

ur
a-

te
d 

lip
id

s 
in

 b
on

e 
m

ar
ro

w,
 in

tra
ce

-
llu

lar
 lip

id
s 

an
d 

bo
dy

 c
om

po
sit

io
n 

in
 w

om
en

 w
ith

 A
N

M
ag

ne
tic

 re
so

na
n-

ce
 s

pe
ct

ro
sc

op
y:

 
1H

-M
RS

 a
nd

 a
xia

l
DX

A

Co
m

pa
re

d 
w

ith
 c

on
tro

ls,
 w

om
en

 w
ith

 A
N 

ha
d 

m
or

e 
sa

tu
ra

te
d 

fa
t a

nd
 u

ns
at

ur
at

ed
 b

on
e 

m
ar

ro
w

 fa
t (

p<
0.

05
), 

an
d 

bo
ne

 m
in

er
al 

de
ns

ity
 

de
cr

ea
se

d 
w

ith
 g

re
at

er
 a

m
ou

nt
s 

of
 s

at
ur

at
ed

 
lip

id
s 

(r=
-0

.5
2)

. A
dd

itio
na

lly
, t

he
re

 w
as

 a
 d

ire
ct

 
re

lat
io

ns
hi

p 
be

tw
ee

n 
un

sa
tu

ra
te

d 
lip

id
s 

in
 

bo
ne

 m
ar

ro
w

 c
ell

s 
an

d 
m

us
cle

 c
ell

s 
(r=

0.
42

, 
p=

0.
05

).



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017. 17

De
 M

at
eo

, 
Be

at
riz

 e
t a

l. 
(2

01
3)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

12
 S

pa
ni

sh
 w

om
en

 
(~

 2
4 

ye
ar

s 
ol

d)
 w

ith
 

AN
 v

s 
24

 h
ea

lth
y 

co
nt

ro
ls 

(1
8-

26
 y

ea
rs

 
ol

d)

To
 a

ss
es

s 
th

e 
co

nv
er

ge
nt

 v
ali

di
ty

 
be

tw
ee

n 
an

th
ro

po
m

et
ric

 a
nd

 B
IA

 
m

ea
su

re
m

en
ts

 in
 a

ss
es

sin
g 

bo
dy

 
co

m
po

sit
io

n 
(fa

t m
as

s 
an

d 
fa

t-f
re

e 
m

as
s)

 in
 p

eo
pl

e 
w

ith
 a

nd
 w

ith
ou

t 
AN

 b
ef

or
e 

an
d 

af
te

r n
ut

rit
io

na
l 

tre
at

m
en

t (
36

 d
ay

s)

An
th

ro
po

m
et

ry
: 

w
eig

ht
, h

eig
ht

, 
sk

in
fo

ld
 a

nd
 b

od
y 

cir
cu

m
fe

re
nc

e
BI

A

In
 h

ea
lth

y 
pa

tie
nt

s,
 th

e 
co

rre
lat

io
ns

 b
et

w
ee

n 
an

th
ro

pe
m

et
ric

 m
ea

su
re

m
en

ts
 a

nd
 B

IA
 re

-
ga

rd
in

g 
fa

t m
as

s 
an

d 
fa

t-f
re

e 
m

as
s 

w
er

e 
ve

ry
 

hi
gh

 (r
 =

 0
.9

0)
, w

he
re

as
 in

 p
at

ien
ts

 w
ith

 A
N,

 
th

es
e 

as
so

cia
tio

ns
 w

er
e 

m
od

er
at

e 
(r=

0.
53

 to
 

0.
75

).

El
 G

ho
ch

 M
. 

et
 a

l. 
(2

01
2)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

27
 It

ali
an

 w
om

en
 

di
ag

no
se

d 
w

ith
 

AN
 a

nd
 4

2 
he

alt
hy

 
co

nt
ro

ls 
(1

8-
45

 y
ea

rs
 

ol
d)

.

To
 v

ali
da

te
 a

nt
hr

op
om

et
ric

 e
qu

a-
tio

ns
 th

at
 e

st
im

at
ed

 b
od

y 
fa

t v
s 

DX
A 

in
 p

at
ien

ts
 w

ith
 A

N 
be

fo
re

 
an

d 
af

te
r 2

0 
w

ee
ks

 o
f t

re
at

m
en

t 
fo

r w
eig

ht
 g

ain

An
th

ro
po

m
et

ry
: 

w
eig

ht
, h

eig
ht

 a
nd

 
sk

in
fo

ld
 m

ea
su

re
-

m
en

ts
DX

A

An
th

ro
po

m
et

ric
 m

ea
su

re
m

en
ts

 e
st

im
at

ed
 a

 
lo

w
er

 p
er

ce
nt

ag
e 

of
 b

od
y 

fa
t t

ha
n 

DX
A.

 T
he

 
co

rre
lat

io
ns

 b
et

w
ee

n 
bo

th
 m

et
ho

ds
 w

er
e 

lo
w

 
(r 

<0
.5

).

El
 G

ho
ch

, M
. 

et
 a

l. 
(2

01
4)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

50
 It

ali
an

 w
om

en
 

(1
8-

50
 y

ea
rs

 o
ld

) 
w

ith
 A

N 
vs

 h
ea

lth
y 

co
nt

ro
ls

To
 e

va
lu

at
e 

th
e 

eff
ec

t o
f a

 m
ul

-
tid

isc
ip

lin
ar

y 
tre

at
m

en
t p

ro
gr

am
 

(2
0 

w
ee

ks
) a

im
in

g 
to

 re
st

or
e 

bo
dy

 
w

eig
ht

 o
n 

th
e 

di
st

rib
ut

io
n 

of
 fa

t 
m

as
s 

an
d 

lea
n 

m
as

s 
in

 p
at

ien
ts

 
w

ith
 A

N

He
ig

ht
 a

nd
 w

eig
ht

DX
A

Th
e 

in
cr

ea
se

 in
 fa

t m
as

s 
an

d 
lea

n 
m

as
s 

w
as

 
gr

ea
te

r a
t t

he
 c

en
tra

l le
ve

l (t
ru

nk
 fa

t) 
th

an
 in

 
th

e 
ar

m
s 

an
d 

leg
s.

El
 G

ho
ch

 M
. 

et
 a

l. 
(2

01
5)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

13
2 

Ita
lia

n 
w

om
en

: 
66

 w
ith

 A
N 

an
d 

66
 

he
alt

hy
 c

on
tro

ls 
(6

6 
ad

ol
es

ce
nt

s 
ag

ed
 1

3 
to

 1
9 

ye
ar

s 
ol

d 
an

d 
66

 a
du

lts
 o

ve
r 2

0 
ye

ar
s 

of
 a

ge
)

To
 e

va
lu

at
e 

th
e 

eff
ec

t o
f a

 m
ul

-
tid

isc
ip

lin
ar

y 
tre

at
m

en
t p

ro
gr

am
 

(2
0 

w
ee

ks
) a

im
in

g 
to

 re
st

or
e 

bo
dy

 
w

eig
ht

 a
nd

 th
e 

di
st

rib
ut

io
n 

of
 fa

t 
m

as
s 

in
 p

at
ien

ts
 w

ith
 A

N

He
ig

ht
 a

nd
 w

eig
ht

DX
A

Th
e 

tre
at

m
en

t i
nc

re
as

ed
 b

od
y 

w
eig

ht
 b

y 
11

.3
 

kg
 a

nd
 fa

t m
as

s 
an

d 
lea

n 
m

as
s 

by
 ~

14
%

. T
he

 
di

st
rib

ut
io

n 
of

 b
od

y 
fa

t d
id

 n
ot

 c
ha

ng
e 

du
rin

g 
th

e 
st

ud
y, 

ne
ith

er
 in

 a
do

les
ce

nt
s 

no
r a

du
lts

, a
n 

w
as

 p
re

fe
re

nt
ial

ly 
lo

ca
te

d 
at

 th
e 

ce
nt

ra
l le

ve
l, 

sh
ow

in
g 

an
 a

nd
ro

id
 p

he
no

ty
pe

.

El
 G

ho
ch

 M
. 

et
 a

l. 
(2

01
5)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

90
 It

ali
an

 w
om

en
 

w
ith

 A
N 

an
d 

90
 

he
alt

hy
 c

on
tro

ls 
(1

8-
45

 y
ea

rs
 o

ld
).

To
 e

va
lu

at
e 

th
e 

eff
ec

t o
f a

 m
ul

-
tid

isc
ip

lin
ar

y 
tre

at
m

en
t p

ro
gr

am
 

(2
0 

w
ee

ks
) a

im
in

g 
to

 re
st

or
e 

bo
dy

 
w

eig
ht

 a
nd

 th
e 

di
st

rib
ut

io
n 

of
 fa

t 
m

as
s,

 le
an

 m
as

s 
an

d 
m

us
cle

 
m

as
s 

in
 p

at
ien

ts
 w

ith
 A

N

He
ig

ht
 a

nd
 w

eig
ht

DX
A

Re
co

ve
ry

 o
f f

at
 m

as
s 

w
as

 g
re

at
er

 c
om

pa
-

re
d 

to
 th

e 
re

co
ve

ry
 in

 le
an

 m
as

s 
an

d 
m

us
cle

 
m

as
s;

 fu
rth

er
m

or
e,

 it
 w

as
 g

re
at

er
 in

 p
at

ien
ts

 
w

ith
 a

 lo
w

er
 in

itia
l b

od
y 

w
eig

ht
. L

ea
n 

m
as

s 
re

co
ve

ry
 w

as
 g

re
at

er
 in

 th
e 

ar
m

s 
an

d 
leg

s 
th

an
 in

 th
e 

tru
nk

.

Ha
as

 V
. e

t a
l. 

(2
01

2)

Lo
ng

itu
di

na
l 

st
ud

y 
by

 
co

nv
en

ien
ce

57
 G

er
m

an
 w

om
en

 
(1

8-
54

 y
ea

rs
 o

ld
) 

ho
sp

ita
liz

ed
 w

ith
 a

 
di

ag
no

sis
 o

f A
N 

vs
 

he
alt

hy
 c

on
tro

ls

To
 e

va
lu

at
e 

th
e 

eff
ec

t o
f t

re
at

m
en

t 
to

 in
cr

ea
se

 b
od

y 
w

eig
ht

 (3
-1

2 
w

ee
ks

) o
n 

th
e 

se
ns

itiv
ity

 (in
te

rn
al 

va
lid

at
io

n)
 o

f B
IA

 in
 d

iag
no

sin
g 

ch
an

ge
s 

in
 b

od
y 

co
m

po
sit

io
n 

in
 

pa
tie

nt
s 

w
ith

 A
N.

He
ig

ht
 a

nd
 w

eig
ht

BI
A

A 
4 

kg
 g

ain
 in

 b
od

y 
w

eig
ht

 d
ec

re
as

ed
 e

lec
tri

-
ca

l r
es

ist
an

ce
 (~

 -7
0 

O
hm

s/
m

) a
nd

 in
cr

ea
se

d 
re

ac
ta

nc
e 

(~
 +

 3
 O

hm
s/

m
) a

nd
 p

ha
se

 a
ng

le 
(~

 
+ 

0.
5 

°) 
(p

<0
.0

5)
. B

IA
 w

as
 a

 s
en

sit
ive

 m
et

ho
d 

fo
r d

et
ec

tin
g 

sm
all

 c
ha

ng
es

 in
 b

od
y 

w
eig

ht
 

of
 p

eo
pl

e 
w

ith
 A

N;
 h

ow
ev

er
, i

t s
till

 h
as

 lit
tle

 
cli

ni
ca

l u
tili

ty.



CienCia en la frontera: revista de CienCia y teCnología de la UaCJ, vol. Xv, núm. 1, 2017.18

Ko
sm

isk
i L

., 
Sc

hm
ieg

e 
S.

J.
, M

as
co

lo
 

M
., 

G
au

di
a-

ni
 J

., 
an

d 
M

eh
ler

 P
.S

. 
(2

01
4)

Cr
os

s-
se

ct
io

-
na

l s
tu

dy
 b

y 
co

nv
en

ien
ce

30
 A

m
er

ica
n 

w
om

en
 

w
ith

 A
N 

an
d 

25
 

he
alt

hy
 c

on
tro

ls

To
 e

va
lu

at
e 

th
e 

eff
ec

t o
f l

ea
n 

bo
dy

 
m

as
s 

on
 re

st
in

g 
en

er
gy

 e
xp

en
di

tu
-

re
 (R

EE
) in

 p
at

ien
ts

 w
ith

 A
N

DX
A

AN
 p

at
ien

ts
 h

ad
 lo

w
er

 R
EE

 th
an

 h
ea

lth
y 

co
nt

ro
ls.

 R
ed

uc
tio

n 
in

 le
an

 m
as

s 
an

d 
fa

t m
as

s 
w

er
e 

th
e 

m
ain

 p
re

di
ct

or
s 

of
 d

ec
lin

e 
in

 R
EE

.

La
w

so
n 

E.
 A

. 
et

 a
l. 

(2
01

1)

Cr
os

s-
se

ct
io

-
na

l s
tu

dy
 b

y 
co

nv
en

ien
ce

36
 A

m
er

ica
n 

w
om

en
: 

17
 w

ith
 A

N 
an

d 
19

 
he

alt
hy

 c
on

tro
ls

To
 in

ve
st

ig
at

e 
th

e 
re

lat
io

ns
hi

p 
be

t-
w

ee
n 

ox
yt

oc
in

 le
ve

ls,
 b

on
e 

m
in

er
al 

de
ns

ity
 a

nd
 b

od
y 

co
m

po
sit

io
n 

in
 

w
om

en
 w

ith
 A

N

He
ig

ht
 a

nd
 w

eig
ht

DX
A

Se
ru

m
 o

xy
to

cin
 c

on
ce

nt
ra

tio
ns

 w
er

e 
de

cr
ea

-
se

d 
in

 w
om

en
 w

ith
 A

N 
co

m
pa

re
d 

to
 h

ea
lth

y 
co

nt
ro

ls 
(1

4.
3 

± 
1.

5 
vs

  3
1.

8 
± 

5.
1 

pg
/m

L,
 

p=
0.

00
3)

. T
he

se
 c

on
ce

nt
ra

tio
ns

 h
ad

 lo
w

 o
r 

m
od

er
at

e 
as

so
cia

tio
ns

 w
ith

 b
on

e 
m

in
er

al 
de

ns
ity

 m
ea

su
re

m
en

ts
 (r

=~
0.

40
, p

<0
.0

5)
, 

fa
t m

as
s 

(r=
0.

42
, p

=0
.0

1)
 a

nd
 le

pt
in

 le
ve

ls 
(r=

0.
55

, p
 0

.0
01

).

Pa
tty

n 
N.

, 
Pe

et
er

s 
M

.W
.

Ba
llo

ey
 E

., 
Cl

ae
ss

en
s 

A.
L.

, a
nd

 
Pr

ob
st

 M
. 

(2
01

1)

Cr
os

s-
se

ct
io

-
na

l s
tu

dy
 b

y 
co

nv
en

ien
ce

23
 B

elg
ian

 w
om

en
 

(1
7-

44
 y

ea
rs

 o
ld

) 
di

ag
no

se
d 

w
ith

 A
N

To
 v

ali
da

te
 B

IA
 a

nd
 a

nt
hr

op
om

et
ry

 
vs

 a
ir 

di
sp

lac
em

en
t p

let
hy

sm
og

ra
-

ph
y 

(A
DP

) f
or

 u
se

 in
 p

at
ien

ts
 w

ith
 

AN

An
th

ro
po

m
et

ry
: 

w
eig

ht
, h

eig
ht

 a
nd

 
sk

in
fo

ld
 m

ea
su

re
-

m
en

ts
BI

A
AD

P

Bo
dy

 fa
t d

et
er

m
in

at
io

ns
 d

iffe
re

d 
w

he
n 

us
ed

 
sim

ul
ta

ne
ou

sly
 w

ith
 a

nt
hr

op
om

et
ry,

 B
IA

 a
nd

 
AD

P.
 T

he
 v

alu
es

 o
nl

y 
re

pr
es

en
te

d 
pe

rc
en

ta
-

ge
s 

be
tw

ee
n 

10
 a

nd
 1

2%
. T

he
 c

or
re

lat
io

ns
 

be
tw

ee
n 

th
e 

th
re

e 
m

et
ho

ds
 w

er
e 

m
od

er
at

e 
(r=

0.
58

 to
 0

.6
4)

.
As

 th
ey

 p
re

se
nt

 b
ias

, t
he

 th
re

e 
m

et
ho

ds
 

ca
nn

ot
 b

e 
us

ed
 in

te
rc

ha
ng

ea
bl

y, 
at

 le
as

t i
n 

pa
tie

nt
s 

w
ith

 A
N.

 

Pr
io

let
ta

 A
. e

t 
al.

 (2
01

1)

Cr
os

s-
se

ct
io

-
na

l s
tu

dy
 b

y 
co

nv
en

ien
ce

40
 It

ali
an

 w
om

en
 

w
ith

 A
N:

 2
1 

in
 th

e 
re

co
ve

rin
g 

ph
as

e,
 1

9 
in

 th
e 

ac
ut

e 
ph

a-
se

, a
nd

 2
1 

he
alt

hy
 

co
nt

ro
ls.

To
 d

em
on

st
ra

te
 th

at
 s

m
all

 d
iffe

re
n-

ce
s 

in
 tr

un
k 

fa
t m

as
s 

aff
ec

t i
ns

ul
in

 
se

ns
itiv

ity
 in

 p
at

ien
ts

 w
ith

 A
N 

w
ho

 
ar

e 
un

de
rg

oi
ng

 th
er

ap
y 

fo
r b

od
y 

w
eig

ht
 re

co
ve

ry

He
ig

ht
 a

nd
 w

eig
ht

DX
A

G
lu

co
se

 to
ler

an
ce

 
te

st

Al
th

ou
gh

 a
ll p

ar
tic

ip
an

ts
 h

ad
 h

ea
lth

y 
in

su
lin

 
se

ns
itiv

ity
, p

at
ien

ts
 w

ith
 A

N 
w

ho
 w

er
e 

in
 th

e 
bo

dy
 w

eig
ht

 re
co

ve
ry

 s
ta

ge
 (+

 3
 k

g 
of

 fa
t 

m
as

s 
tru

nk
) h

ad
 lo

w
er

 in
su

lin
 s

en
sit

ivi
ty

 th
an

 
th

eir
 c

ou
nt

er
pa

rts
 (-

 3
.1

 m
g/

kg
/m

in
 o

f g
lu

co
se

 
up

ta
ke

). 
A 

hi
gh

er
 c

on
ce

nt
ra

tio
n 

of
 tr

un
k 

fa
t 

m
as

s 
co

rre
lat

ed
 to

 lo
w

er
 in

su
lin

 s
en

sit
ivi

ty
 (r

=-
0.

53
; P

=0
.0

4)
.


